Supporting Information of a -Hydroxy Phosphonates

Di-iso-propyl-1-hydroxy-1-phenylmethylphosphonate, 3c: M.p. = 97-98 °C, IR (KBr):
v = 3270, 2984, 1453, 1379, 1227, 747, 657, cm™, '"H NMR (300 MHz, CDCl5): & = 1.14
(d, J = 6 Hz, 3H), 1.26 (d, J = 6 Hz, 9H), 3.70 (br s, -OH), 4.56 - 4.68 (2H, m), 4.96 (d,
"Jup=11.1 Hz, 1H) 7.29 (m, 3H, ArHs), 7.52 (d, J = 7.8 Hz, 2H, ArHs), °C NMR (75.4
MHz, CDCl3) : & = 23.54 (d, *Jep= 4.5 Hz), 23.83 (d, *Jep = 4.5 Hz), 24.02 (d, *Jep = 3.75
Hz), 24.14 (d, *Jep= 3.0 Hz), 71.06 (d, 'Jep= 159.0 Hz, PCOH), 71.72 (d, *Jcp = 7.25 Hz),
72.02 (d, *Jep = 6.75 Hz), 127.25, 127.17, 127.90, 128.80 ppm; HRMS: Mass calculated
for C13H,104P: 273.1256 (M+H) and 295.1074 (M+Na); Obs. mass 273.0682 (M+H) and
295.1072 (M+Na).

Di-iso-propyl-1-hydroxy-1-(4-chlorophenyl) methylphosphonate, 3f: M.p.= 130-132
°C, IR (KBr): v = 3263, 2981, 1491, 1376, 1233, 837, 765 cm™' '"H NMR (300 MHz,
CDCl3): 8 =1.18 (d, J = 6 Hz, 3H), 1.28 (d, J = 6 Hz, 9H), 3.42 (br s, -OH), 4.61-4.68 (m,
2H), 4.94 (d, 'Jup= 10.8 Hz, 1H) 7.31 (d, J = 6.9 Hz, 2H, ArHs) 7.42 (d, J = 6.9 Hz, 2H,
ArHs), >C NMR (75 MHz, CDCls): & = 23.63 (d, *Jep=4.5 Hz), 23.88 (d, *Jcp = 4.5 Hz),
23.96 (d, *Jep = 4.5 Hz), 24.09 (d, *Jep= 4.5 Hz), 70.64 (d, 'Jcp = 160.5 Hz, PCOH), 71.83
(d, %Jep = 6.75 Hz), 72.16 (d, *Jcp = 6.75 Hz), 128.20 128.51, 133.61, 135.39, HRMS:
Mass calculated for C3HyPO4Cl: 307.7302 (M+H) and 329.7120 (M+Na); Obs. mass
307.2793 (M + H) and 329.3219 (M + Na).

Di-iso-propyl-1-hydroxy-1-(4-methyphenyl) methylphosphonate, 3i:

M. p. = 122-124 °C, "H NMR (300 MHz, CDCl3): 8 = 1.15 (d, J =6 Hz, 3H), 1.26 (d, J =
6.0 Hz, 9H),), 2.35 (s, 3H), 3.25 (br s, OH), 4.58- 4.67 (m, 2H), 4.99 (d, 'Jup = 10.2 Hz,

1H) 7.14 (d, J = 7.8 Hz, 2H, ArHs) 7.35 (d, J = 6.6 Hz, 2H, ArHs), °C NMR (75 MHz,



CDCly): 21.21 (CH3), 23.60 (d, *Jep = 5.3 Hz), 23.88 (d, *Jep = 4.2 Hz), 24.10 (d, *Jep =
3.7 Hz), 24.19 (d, *Jep= 3.0 Hz), 70.91 (d, 'Jep = 159.85 Hz, ArCH), 71.49 (d, *Jep=7.5
Hz), 71.77 (d, 2JCP: 6.8 Hz),127.10, 128.77, 133.50, 137.48; HRMS: Mass calculated for
C14H2304P: 287.1413(M+H) and 309.1231(M+Na); Obs. mass 287.2484 (M + H) and
309.2472 (M + Na).

Di-iso-propyl-1-hydroxy-1-(4-methoxyphenyl) methylphosphonate, 3k: M. p. = 152-
153 °C, IR (KBr): v = 3271, 2979, 1614, 1512, 1378, 1227, 998, 837, 673, 558 cm™, 'H
NMR (300 MHz, CDCls): & = 1.13 (d, J =6 Hz, 3H), 1.27 (d, J = 6.3 Hz, 9H), 2.76 (br s,
OH), 3.80 (s, 3H) 4.56- 4.66 (m, 2H), 4.88 (d, 'Jup = 10.2 Hz, 1H) 6.88 (d, J = 8.7 Hz,
2H, ArHs) 7.40 (d, J = 8.6 Hz, 2H, ArHs), *C NMR (75 MHz, CDCls): 23.59 (d, *Jep =
5.25 Hz), 23.87 (d, *Jep = 5.25 Hz), 24.06 (d, *Jep = 3.75 Hz), 24.16 (d, *Jep = 3.75 Hz),
55.24 (OCH3), 70.57 (d, 'Jep = 147 Hz, ArH), 71.87 (d, *Jep = 7.5 Hz), 113.57, 113.60,
128.56, 128.64, 128.75, 159.42; HRMS: Mass calculated for C;4H»3;0OsP: 303.1362
(M+H) and 325.1180 (M+Na); Obs. mass 303.3655 (M + H) and 325.3070 (M + Na).
Di-iso-propyl-1-hydroxy-1-(4-iso-propylphenyl) methylphosphonate, 3m: M.p. = 118-
119 °C, IR (KBr): v = 3270, 2978, 1513, 1238, 993 cm™, '"H NMR (300 MHz, CDCl3): &
=1.09 (d, J = 6 Hz, 3H), 1.23 (brs, 15H), 2.64 (br s, -OH), 2.89 (m, 1H), 4.55-4.68 (m,
2H), 4.88 (d, 'Jup= 10.8 Hz, 1H) 7.18 (d, J = 8.1 Hz, 2H, ArH) 7.40 (d, J = 8.3 Hz, 2H,
ArH), °C NMR (75 MHz, CDCl3): & = 23.44 (d, *Jep= 5.0 Hz), 23.81 (d, *Jep= 5.25 Hz),
23.95 (2 x CH3), 24.03 (d, *Jep = 3.75 Hz), 24.15 (d, *Jep = 3.00 Hz), 33.81, 70.92 (d, Jcp
= 160.5 Hz, CPOH), 71.58 (d, *Jcp = 7.5 Hz), 71.92 (d, *Jep = 7.5 Hz) 126.10, 127.31,
134.26, 148.53; HRMS: Mass calculated for C;¢H»7O4P: 315.1726 (M+H) and 337.1544

(M+Na); Obs. mass 315.1547 (M+H) and 337.1077 (M+Na).



Di-iso-propyl-1-hydroxy-1-(3-nitrophenyl) methylphosphonate, 30: M.p. = 106-108
°C, IR (KBr): v = 3256, 2983, 1532, 1347, 1337,1209, 995, 813, 688, 572 cm', '"H NMR
(300 MHz, CDCl3): & = 1.28 (d, J = 6 Hz,12H), 4.60-4.65 (m, 2H) 5.11 (d, 'Juyp= 11.4 Hz,
1H) 7.50 (t, J = 8.1 Hz, 1H, ArH) 7.81 (d, J = 7.5 Hz,1H, ArH) 8.13 (d, J = 8.1 Hz, 1H,
ArH), 8.42 (br s, 1H, ArH), >C NMR (75 MHz, CDCly): & = 23.68 (d, *Jcp = 5.2 Hz),
23.86 (d, *Jep=3.75 Hz), 23.93 (d, *Jep = 5.2 Hz), 24.08 (d, *Jep = 3.0 Hz), 70.00 (d, 'Jcp
= 160.5 Hz, PCOH), 72.16 (d, *Jcp = 7.5 Hz), 72.72 (d, *Jep = 7.5 Hz), 122.21, 122.52 ,
128.72 , 133.17, 139.70, 148.40; HRMS: Mass calculated for Ci;3HyoNOcP: 318.2827
(M+H) and 340.2645 (M+Na); Obs. mass 318.1630 (M+H) and 340.3884 (M+Na).
Di-iso-propyl-1-hydroxy-1-(4-cyanophenyl) methylphosphonate, 3q: M.P. = 128-130
°C, IR (KBr): v = 3410, 2983, 2233, 1608, 1385, 765, 578 cm™, '"H NMR (300 MHz,
CDCl): 6 = 1.25 (d, J = 6.4 Hz, 12H,), 4.62 - 474 (m. 2H), 5.04 (d, 1H, 'Jyp = 12.3 Hz),
7.62 (s, 4H), >C NMR (75 MHz, CDCLy): & = 23.64 (d, *Jcp = 5.25 Hz), 23.86 (d, *Jep =
3.0 Hz), 23.91 (d, *Jcp = 5.25 Hz), 24.05 (d, *Jep = 3.0 Hz), 70.39 (d, 'Jep = 158.25 Hz,
PCOH), 72.09 (d, *Jcp = 7.5 Hz), 72.56 (d, “Jep = 7.5 Hz), 111.37, 118.82 (CN), 127.68,
131.70, 142.63; HRMS: Mass calculated for C14Hy0NO4P: 298.2946 (M+H) and (M+Na)
320.2843; Obs. mass 298.2862 (M+H) and 320.2470 (M+Na).
Dimethyl-1-hydroxy-1-(3,4-methylenedioxyphenyl)methylphos-phonate, 3t: M. p. =
96-97 °C, '"H NMR (200 MHz, CDCl3): § = 3.67 (d, “Jep = 6 Hz, 3H), 3.72 (d, *Jep = 6
Hz, 3H), 4.94 (d, 'Jyp = 10 Hz, 1H), 5.95 (s, 2H), 6.77 (d, J = 7.8 Hz), 6.92 (d, J = 7.8
Hz), 7.08 (s, 1H), C NMR (50 MHz, CDCls): § = 53.87, 70.37 (d, 'Jcp = 150.63 Hz,
CPOH), 101.13 (CHy), 107.74, 108.16, 120.71, 130.14, 147.15 ppm.

Di-iso-propyl-1-hydroxy-1-(3,4-methylenedioxyphenyl) methyl-phosphonate, 3u:



M.p. = 114-116 °C, IR (KBr): v = 3263, 2982, 1505, 1225, 993, 523 cm™, '"H NMR (300
MHz, CDCl3): 8 = 1.18 (d, J = 6 Hz, 3H), 1.28 (d, J = 6 Hz, 9H), 3.74 (br s, -OH), 4.59-
4.71 (m, 2H), 4.85 (d, 'Jup = 10.2 Hz, 1H), 5.95 (s, 2H), 6.72 (d, J = 8.1 Hz, 1H, ArH),
6.93 (d, J = 7.8 Hz, 1H, ArH), 7.03 (s, 1H, ArH), °C NMR (75 MHz, CDCl3): § = 23.63
(d, *Jep = 5.25 Hz), 23.88 (d, *Jep = 4.5 Hz), 24.03 (d, *Jep = 3.75 Hz), 24.16 (d, *Jep =
3.50 Hz), 70.83 (d, 'Jep= 154.5 Hz, PCOH), 71.71 (d, *Jep= 7.5 Hz), 72.03 (d, *Jep=7.5
Hz), 101.02 (CH,), 107.14, 120.94, 130.54, 147.33, 147.52; HRMS: Mass calculated for
C14H5106P: 317.2946 (M+H) and (M+Na) 339.2764 ; Obs. mass 317.0837 (M+H) and
339.1026 (M+Na).

Diethyl-1-hydroxy-1-(3,4-dimethoxyphenyl) methylphosphonate, 3v: M. p. 74-76 oc,
IR (KBr): v = 3290,1243, 1046, 1024 cm™, "H NMR (200 MHz, CDCls): § = 1.19 (t, J =
8 Hz, 3H), 1.25 (t, J = 8 Hz, 3H), 3.84 (s, 6H), 3.98- 4.18 (m, 4H), 4.92 (d, 'Jup = 10 Hz),
6.81 (d, J = 7.8 Hz, 1H, ArH), 6.99 (d, J = 7.8 Hz, 1H, ArH), 7.06 (s 1H), °C NMR (75
MHz, CDCL): & = 16.37, 55.72, 63.08, 70.35 (d, 'Jep = 161.1 Hz, CPOH), 110.39,
110.59, 119.53, 129.07, 148.68, GCMS: m/z = 166 [M- H- P (O)(OEt),], 151, 119, 95,
77, 51.

Di-iso-propyl-1-hydroxy-1-(3,4-dimethoxyphenyl) methylphosphonate, 3w: M. p. =
80-81 °C, IR (KBr): v = 3437, 2978, 1610, 1518, 1383, 1239, 1029, 737, 559 cm™, 'H
NMR (300 MHz, CDCls): & = 1.15 (d, J = 6.3 Hz, 3H), 1.27 (d, J = 6.0 Hz, 9H), 3.11 (br
s, -OH), 3.88 (s, OCH3), 3.95 (s, OCH3), 4.55 - 4.70 (m, 2H), 4.88 (d, 'Jup = 10.2 Hz,
1H), 6.83 (d, J =8 Hz,1H, ArH), 7.00 (m, 1H, ArH), 7.10 (t, J = 7.8 Hz, 1H, ArH), °C
NMR (75 MHz, CDCls): & = 23.65 (d, *Jep=5.25 Hz), 23.91 (d, *Jep = 4.50 Hz), 24.10 (d,

Jep = 3.75 Hz), 24.19 (d, *Jep = 3.0 Hz), 55.83 (OCH3), 56.09 (OCH3), 70.83 ("Jep =



161.25 Hz, CPOH), 71.65 (*Jep = 7.5 Hz), 71.90 ( *Jep=7.5 Hz), 110.45, 110.68, 119.86,
129. 08, 148.70, 148.80; HRMS: Mass calculated for C;5H,506P: 333.3371(M+H) and
(M+Na) 355.3189; Obs. Mass 333.1432 (M+H) and 355.1386 (M+Na).
Diethyl-1-hydroxy-1-(4-allyloxyphenyl) methylphosphonate, 3x: M.p. = 64-65 °C, IR
(KBr): v = 3219, 1617, 1507, 1376, 1210, 1050, 995 cm™, 'H NMR (200 MHz, CDCl5):
8 =1.20 (t, J = 7.8 Hz, 3H), 1.28 (t, J = 7.8 Hz, 3H), 2.2 (br s,0H), 3.9-4.2 (m, 4H), 4.52
(d, J = 6 Hz, 2H,), 4.87 (d, 'Jup = 10.2 Hz,1H), 5.30 (d, J = 17 Hz, 1H), 5.37 (dd, J = 17
& 2 Hz, 1H,), 5.9- 6.3 (m, 1H), 7.00 (d, J = 8 Hz, 2H,), 7.39 (d, J = 8 Hz, 2H), °C NMR
(50 MHz, CDCl): § = 16.20, 62.40, 68.24 (OCH,), 70.18 (d, 'Jep = 154 Hz, PCOH),
114.32, 117.54, 128.32, 128.78, 130.04, 158.33, GCMS: m/z = 162 [ M - H -
P(O)(OEt),], 121, 77, 65.

Di-iso-propyl-1-hydroxy-1-(4-allyloxyphenyl) methylphosphonate, 3y: M.p. = 74-76
°C, IR (KBr): v = 3219, 2979, 1610, 1511, 1386, 1210, 1050, 995, 838, 568 cm’', 'H
NMR (300 MHz, CDCl3): 8 = 1.13 (d, J = 6.3 Hz, 3H) 1.26 (d, J = 6.3 Hz, 9H), 3.28 (br
s, -OH), 4.52 (d, J = 2.7 Hz, 2H) 4.54-4.68 (m, 2H,), 4.87 (d, "Jup = 10.2 Hz, 1H), 5.27
(dd, J = 10.5Hz & 1.5 Hz, 1H), 5.40 (dd, J= 17.1 & 1.5 Hz, 1H), 5.98-6.11 (m, 1H), 6.89
(d, J= 8.7 Hz, 2H, ArH) 7.40 (d, J = 8.7 Hz, 2H), C NMR (75 MHz, CDCl3): & = 23.58
(d, *Jep=5.25 Hz), 23.87 (d, *Jcp = 4.5 Hz), 24.06 (d, *Jep = 3.0 Hz), 24.16 (d, *Jep= 3.0
Hz), 68.78 (OCH,), 70.55 (d, 'Jcp = 144.75 Hz, PCOH), 71.68 (d, *Jcp = 8.0 Hz), 71.74
(d, *Jep="7.5 Hz), 114.43, 117.62, 128.54, 128.62, 128.98, 133.18, 158.41; HRMS: Mass
calculated for C;6H,505P: 329.3484 (M+H) and 351.3302 (M+Na); Obs. Mass 329.3671
(M+H) and 351. 3886 (M+Na).

Diethyl-1-hydroxy-1-(4-benzyloxyphenyl) methylphosphonate, 3z: M.p. = 94-95 oC,



IR (KBr): v = 3397, 2984, 1386, 1231, 986 cm™, 'H NMR (200 MHz, CDCl3): & = 1.21
(t, J=7.8 Hz, 3H), 1.26 (t, J = 7.8 Hz, 3H), 3.9-4.2 (m, 4H), 4.95 (d, 'Jup = 10.4 Hz, 1H),
5. 60 (s, 2H), 6.97 (d, J = 8 Hz, 2H, ArHs), 7.31(m, 5H) 7.39 (d, J = 8 Hz, 2H, ArHs),
C NMR (50 MHz, CDCl3): 8 = 16.20, 63.02, 69.80, 70.08 (d, 'Jcp = 160.5 Hz, PCOH),
114.44, 127.31, 128.40, 127.87, 129.10, 136.74, 158.47, GCMS: m/z = 350 (M*, weak)
252,207, 91.

Di-iso-propyl-1-hydroxy-1-(4-benzyloxyphenyl) methylphosphonate, 3za: M.p.=108-
110 °C; IR (KBr): v = 3413, 2980, 1608, 1513, 1387, 1235, 1026, 735, 554 cm™, "H NMR
(300 MHz, CDCls): § = 1.13 (d, J = 6.3 Hz, 3H) 1.28 (d, J = 6.0 Hz, 9H), 3.08 (br s, -
OH), 4.57-4.68 (m, 2H) 4.90 (d, 'Jup= 9.9 Hz, 1H), 5.12 (s, 2H), 6.96 (d, J = 8.7 Hz, 2H,
ArHs) 7.30-7.87 (m, 7H, ArHs), ?C NMR (75 MHz, CDCls): & = 23.60 (d, *Jep= 6.0 Hz),
23.87 (d, *Jep = 5.25 Hz), 24.07 (d, *Jep = 3.75 Hz), 24.17 (d, *Jep = 3.0 Hz), 69.79
(OCH,), 70.42 (d, 'Jep = 151.5 Hz), 71.75 (d, *Jep = 7.5 Hz), 71.94 (d, *Jep = 7.5 Hz),
114.62, 115.15. 127.45, 127.94, 128.55, 128.63, 128.72, 128.95, 128.98, 136.90, 158.61,
158.65; HRMS: Mass calculated for C,oH,7;05P: 379.4070 (M+H) and 401.3888 (M+Na);

Obs. Mass: 379.5342 (M+H) and 401.3671 (M+Na).

Di-iso-propyl-1-hydroxy-2-(thiophenyl) methylphosphonate, 3zc: M.p. = 64-66 °C, IR (KBr): v = 3245, 2984, 1386,
1231, 986, 704, 555 cm™ ,'H NMR (300 MHz, CDCLy): & = 1.19 (d, J = 6.3 Hz, 3H), 1.31 (d, J = 6.3 Hz, 9H,), 3.59 (br
s, -OH), 4.67 - 4.74 (m, 2H), 5.16 (d, 'Jyp= 10.8 Hz, 1H), 6.99 (t, J = 4.1 Hz, 1H), 7.18 (t, J = 3.8 Hz, 1H), 7.28 (1H,
dd, J = 4.0 Hz and 1.2 Hz), ®*C NMR (75 MHz, CDCl,): 8 = 23.58 (d, Jcp = 5.25 Hz), 23.86 (d, *Jcp = 4.5 Hz), 24.03
(d, *Jep=3.75 Hz), 24.18 (d, *Jcp= 3.00 Hz), 67.24 (d, Jcp= 166.5 Hz, PCOH), 72.05 (d, *Jcp= 3.75 Hz), 72.44 CJcp=
3.75 Hz), 125.49, 126.09, 126.66, 139.22, HRMS: Mass calculated for C;;H;oO4PS: 279.3128 (M+H); Obs. Mass:

279.0441 (M+H)



a-Hydroxy Phosphonates



OH

/L _O-CH(CHY),
z

(|)|N"‘O-CH(CH3)2

Dept of Chemistry, Shivaji University, Kolha pur
30 V\"\ ﬁ//_“/-‘f\#v
\ Yy

Im s
(R0

2.3 RIS T

1o

(ELI Y TR

1T Et 60T Al

(P2t RO EETY

2

u 0 T L4 T T T T . 4 r T T L Y
w0 R0 a0 s4m 320 1000 200 2600 00 1200 2000 1IN 10 1400 | 200 1ea S [AUTR 111
Diate Cre

INSTRUMENT MODEL: PERKIN ELMER SPECTRUM 100, ANAL
Itisyrpment Serml Number. 79720

——— Ipr- 10002 - 23:00.11) |

1 I3 Sepuember, 2010 8:49 PM [nibn Swndard Time



gag"
SEZT
68Z"
e0E "
E1E"
rpe”’
99§ "
GLI"
aek’
wog "

.
o

=

™

A os o= e LT T s
SR AR Y W W T =7 an o o W e in
i

/

J

|

ipr)

2

>

Benzaldehyvd

|
.'}

4

{

."‘w‘_“f’/)

~
H3
Q
I
O
o
\

.PWHwO

"O-CH(CHy),

f
/

(¥

0.5 ppm

25 20 15 10
3

3.0

35

4.0

4.5

80 75 70 65 60 55 50

8.5

:

A



OH

f_O-CH(CHs)Z

| IR'O-CH(CH?’)Z

—rrr—re—reT

Ay

— ]
O (O o3~ = -

™ o J

==t : . : .
170 160 150 140 130 120

80

L= o O
= O O 85 b
T o o Y ()T
& Ny o4 £
LA L

Y L

SR AN

- }1_

Benzaldehyde Ipr




OH

"/«O-CH(CHS)Z
\O-CH(CHs)Z

)i
O




Intansity, counts

*LAMGHS G STAR PULGAA

+TOF MS: 0.017 to 0.483 min from BENZ_DIPR.wiff
=3.%77194259287999B06-004, 10=-3 54887063182458410a+001

73,
500 73,0682

450 |

' _OCH(CHy),
™

4001 “O-CH(CH,),

200

150
100

50k
2951072

100 120 140 150 180

Max 538.2 counts;

440



/?,_O-CH(CHQ,)Z

P
| [%“'O—CH(CH?’)Z
(@]
Dept of Chemistry, Shivaji Liniveryity, Kollapur
48
A0 M\
,’W
: P ﬁf
T
" [T
125204
15 ﬂ
20
Pl
Taan I :Jl
15 IE L)
a4
o LTS
«“p IH:I-
: .
W, LA
a3

(000 00 1600 3400 30 K0 200 0h MO Z200 2000 AKNO 1600 o0 I200 1000 800 &0 Aol

Date C d: 23 September, 2010 3:57 PM India Standard Time

INSTRUMENT MODEL: PERKIN E] MER SPECTRUM 100, ANAL
Instrument Serial Number: 79720 '

1pr-2.002 - 25.00- 10 )



W o D
- e
e
™ e

OH

........

= = 0Nv= 0 =00
Uty W0 ooy O
N LT WD

.......

S

368

I2AR7

~—

p=Cl Ipz

y

8.0

7.5

5

7.0

6.5

6.0

5.5

fS\ f" ﬁs'r’”

2.5

2-0‘ ! ,5
rﬂ!



_.O-CH(CHy),

=
ﬁ\
(0]

O-CH(CH,),

=T

160 150 140 130 120 110 100 90




[

I
140

=
o
@ g
o o
v~

b oo 0 D

s e oo
e N
= % e
~ -

_.O-CH(CHy,),

J [ ocrcny,
L &

130

120

110

100 90

30



<Lt Q. WA TutARY

+TOF MS 0,087 to 0450 min from IPR-2 wiff Mg 6.8 counts,
23318361 23077 1644500-004. 10=-3.454 1868341 14225300+

53 2632598 ;
64

B0, _O-CH(CH,),

. Ipf
55 HH%O'CH(CHs)z

50
45
40

an7 2753
35
30

25 :

20

3293219
2054777 |

SRR T

W00 120 140 180 180 200 220 240 280 300 320 340 360 380 400 420 440 480 480 500 520 540 560 580 600
miz, amu



HET T
gET T

£6¢"
Qg
198" T
8BL "

S5E°
oER”

ere”

6LG"
109°
(-
grg
0ea”
gLas
L06 "

. . .
el el o il ol e

V' N\

...w

N

< o <P ® S

P-Tolualdehyde+Dipr

L

1.5

=

ppm

2.0

2.5

3.0

s

3.5

4.0

4.5

|

(3]
L
o~

6.5 6.0 55 5.0

7.0

L2l
(=]
™~

75

8.0

5y

|

g

|

B

g

|



- I
U 1)
W‘ff
i
.'

P-Tolualdehyde+Dipr




TLOHERS - O STAR PULSNK

l +TOF MS: 0,033 to 1,200 min fom P-TOLDIHYDE-IPR wiff Max. 107.8 counts!
8=3,37719425028709980e-004, 10=-3 54887063182468410¢+001 R;

} 287 2484
38+

ot __OCH(CHy,

5‘q"’zO-CH(CH?))Z,

32

30

” HSC_ s
264
24
22
20
18
16 |

Tntensity, counts

14
12 _ |

o ‘ 1933
| 3092478

4
; ]
.. ¥ 1 & b Ky .. 0 o a bk

100 120 140 160 180 2000 220 240 260 2806 300 320 340 360 380 400 420 440 480 480 500
MYz, amu




OH

%O-CH(CHB)Z
~p”
|

O

O-CH(CH,),
Dept of Chemistry. Shivaji University, Kolla pur

i85

MeO ™

WA x
NN ﬂ

14
(3 T8
4744
I o 54
At
7511
islzm
Fas) 25 BITES TN
M7 I5iad |
1370 s 1T ) esss LLTE
0. 122742 | w0
e s
sl

Ad

4w ARN0 I Ho 200 Hiber TN

—

.‘l"l-ntl 2400 2300 peL] 4tk bo (0] UL Tauy Sl il 4sun

¢ 13 September, 2010 $:46'PM Tndis Suwydied Tine
INSTRUMENT MODEL: l’ﬂll}'}lN ELMER SPECTRUN 100,

Instrutnent Serdl Number- 1972 ‘
—— lpr7,002 = 25.09.1() p= g




m = -y TO oM 00 =t w0 M
™ 0D oW NS D =g [ I~ 0
- L Noe 0. RS WVoD Do e uTn L+ 4 N
............. . g i
= p & AD oy gy = < = a5 ] —

] i ) |

i \ ,db

.r"/ ¢

Anisa_ Ipr

MeO ™

I T — Ju

-
1 LET -3 i - 1 LA | pr=E= ] il | ¥ T=F .
8.5 80 75 7.0 6.5 6.0

§5 50 45 40 35 3.0

g B



E B XY -\
T T i~ Sy s 7= )
- . - - R - r -
Ty N o0 o' aom o oensteRLSNS T <-Hooq e
uy ) ™ 0N o el o il o M vy m
— = e | E — 3 & g
| W

a0
/)'/f J
o

NN IR
LU
~

AV

Anisa Tpr

| I

e : rrer s
170 180 150 140 130 120

= : rr ey | N :
110 100 90 80 70 60 50 40 ppm



! ' et ~IK)J/JJ
\/ l‘./ /" N\\/Z

OH

Atiisa _’, PI
/O-CH(CH3)2
"0-CH(CH,),

O—/_mT

i T Ty M1 A it Ty rrryYTY ok [0 T T T T i AR AL RS 1= 0 i nez 2 o
160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm




* = e S Er =T

I +TOF MS: 0050 100,300 mity fiom [PR-7 wiif Max 421 Louns
a=3.319301 73077 154400004 10=-3 404186534 114225900+001

3.22%
a2 2432290

e OrCHCH,),
" O-CH(CHy),

55 MeO™

18 _ 325.3670
2853272 303.3665

i |
0 - ’ .l . ki L d, . L, I\ |
10 1200 43¢ {140 4800 180 Y0 180 180 200 210 226 230 240 280 280 270 280 260 306 3w 320 330 340 360
mfz, aimu



......

856°
25 34
t06”
pEE"

OGN ey

LA
SLG b
a6e "k
L18*p
6E9 ¢
09 p =
1BAS s g
N.wm.__ﬂ\\\.\u
BL&'E

19770~

BRI L=—

:..
S0§ L —

4-TIsopropyl Ipr

E
a
ﬁlp
e
IJrJﬂHHW [ 00°§L
VE<
=
]
o~
I
. v
o~
e
Lo 00
&
)
)
-9
~r
w
= B
¥ 2E
Lo 0
w
-
W
LS
w
[ v
w
g -2
e
LIJ, W'
———
o 0T
r~
L
o
-
@



o] S e am
[

---------

VW W7 @

4*120propy1 Ipr
O-CH(CH,), _

O-CH(CH,),

WWM oy Vebimsmroimpriomands L_.,,,“ .

T I Fosr==rru preTTE i T A . : i
170 160 150 140 130 120 110 100 %0 80 70 60 50 40 30 zin |
ppm




.....

Y=Isopropyl Ip:

_O-CH(CH,)
o (CHy),

p
‘ O-CH(CH,),
(@]

. LM A :

ik i I T .-_l.-—--'-'-——-—'—l T Sy UL b= ™t T YT

150 140 130 120 110 00 90 80 70 60 50 40 30 20 10 ppm



‘LCHMEMS - 4§ STAR FULSAR

it l +TOF MS: 0:017 1o 035D min from ISOPROP_DIPR.wiff Max. 143.8 courils,
8=3.37719425928789080e.004, 10=3,548870631824684 10a+001 '

315.1547
34

32

30 | . O-CH(CH,),

N\

p”
2B [’[xa“o-cH(cHs)2
o

Intensity. counts

0 = . - - — . - - . - y -
100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 4000 420 440 460 480 S



~_O-CH(CHy),

P
|| ~o-cHcH,),

@]

Dept of Chemistry, Shivaji University, Kolla pur

i%0

= e \

a0

Mal

TEAIED
124621 LY 5S. < Y TR [Tt
% 12374y -y
b L3 T
N |

r T T r v T ' v T 1
ARG 3800 Jon Moo LR 1] LU 280D NG 24ty 2200 2000 1800 1.0 1400 [ | 500 6 450.0

INSTRUMENT MODEL: PFREIN ELMER STECTRUM 1ML Brate 123 Seprembier, 2000 240 PM Indis Standurd Time
Tnstriment Serial Mumber: 79720 ANALYST:

Tpr-4.002 - 23:09-10 o
m



ggs”
LEZ"
ESZ”

I X

TR
agq-
LBar
Tl

"y
ouL

692
bt
e6h L
Ses”
008" L
5287 L
Tet=8
BhI" B
QZr"§

pPM

W

L o I e

828"
BRee

X

4P

m-nitro I
25

35 3.0

J

4.0

-~

45

[T I
gL
BEL”
&0

Bel”

5.0

txih%h.l

.
L= L TR

5.5

6.0

6.5

8.5

9.0

z0zL

Lo'L




W\ QAT
R\ 727 N\\/Z

' m-nitio Ipr

I T T rere ™7 T YT -1y Y LT

T ! [ i
170 180 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm

—— T X T —TrTTeT=—r—r —r



_O-CH(CH,),
.//_,_O H(CH,)

P
|| ~o-cHcH,),
0

~ v 7 | Adn aasuss s maz, rrYy e

I I ik | i
160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm



-Pa-1p

.
1
]
«
Loa

HTOF MS; 0.050 1y 1333 e rany IPR-4wi Max 03 counts;
I a=3.3183917307 71844000004, (10=3 294 1 NERR41 14225304101 .

028 2341988

OH

v O-CH(CH,)
- 3/2

I

O

024
O-CH(CH,),
40,3684

022

020
018
016
014
o 318, 15455 4170
010 f
008
0.08
004

» Il
002

0¢
100 126 140 60 180 200 220 240 260 280 300 320 340 360 A0 400 420 440 4600 4BO  BOO 520 &40 H60 580 SO0
miz, amu



Dept of Chemistry, Shivaji Unive rsity, Kolhapur

i Vadle W y\f

.
4 LIS

X TS

b 1y

e

[
" /

1 1ea
: Mirdia

TWIAT pe2t T 0] ‘!

e L]l |
0, [FILFTY Pia 20 STAAR
IaTza Nas A

[y
o

A0
—

A 500 3000 3400 IN0 0 28 2600 2400 TN 20fHy R0 |68 oo 1200 18D g0y W0 8300

- 23 Seépremiber, 2010 428 PM India Standard Time

INSTRUMENT MODEL - PERKIN ELMER SPECTRUM 100,
Tntruirient Serial Muuhc: 19720
Ipr-3.002 - 230010




ooz

sge”
L
g3e’
g2’
LA}

a1a°
LE9*
- 1
YA R
00L:
LL" ¢
) i
1z0"

<20

g8’
583"
NL9”
9pa-

. —

e

N\

r

p~CN benz Ip

ppm

1.0

1.5

40 35 3.0 25 20

70 65 60 55 50 45

7.5

8.0

8.5

€021

€0’y



D =y M HAria = - ~M s d oo
& N e gl QA h o A D
S N o e A T
r ~ F= = a ™S ey Sy
) | | } )
L \ /J "
L\ \ - RN r)
-u\‘\ e

TY Ty T Ty T T - e

160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm



—
§ 0 ' =T NI
r < re =» J% >
4. E S0 D AT AD
i T y. . s e e TUoGLw
™y d 0N <o TMM M
4 et ey N T O 0y
‘ v \ / )/
“_.

P=CHN Banz [pr
|| ~o-cH(cHy),

- | , | S : - S
160 150 140 130 120 110 100 90 80 70 60 50 40

3.0 20 ppm



I +TOF/MS: 0,060 tn 352 mm fram IPR-0.wift
B=3 3 1BHTRATT 164300004, 111=-5.404 1868381 142283 De+ (11

037
0.30
028
025
024
022
0,20
018
016
G4
012
010
0.08
006
004

b
002

oD
100

120

140

140

214 DBSS

180 200

263 2538

220 240 2600 280

e JH

208 2862

320 2470

a0 320

340 360
nvz, amu

380

Yo

ADG

=

420 A40 460

Ml D3 st

OH

N
. P{
|| ~o-cHcH,),

o

-CH(CH,),

Nt

480 5000 520 540 580 6RO 6O



)

Sl

OH

I O-CH(CH),
0O e
ra P S
/ | ~O-CH(CH,),
Dept of Chemistry, Shivaji Univessity, Kollapur ‘ ©
. o
) N, =
\ >
58 \\ ,q
wizol
30 ot
25 v
(Tt =N
Wl
Free TAY4Y
10 | wsn
oved
T
Rl
i3 e ezl
3
S
10 \/ 150434 | 1
| ELIHE 1 it 49
OTITY B
L
§ 11ps
]
122481
BN . - . ; y , - ~ - . ¥
ATH SR00 3400 Jau0 1200 RI(0) IO Ml 40 230y pLULH | 4ol 16dM H T 11w 1006 Nesd oop - 2500
Dire € 1 23 Seplember, 2010 947 PM India Stdird Time

INSTRUMENT MODEL: PERRIN ELAER SPECTRUM 100,
Instriment Serial Nuniber; 79720

PipermakDIPF 002 - 25-p0210

ANAL




T ) O ke OO 0 o == e S i o N O S
bl A el < B o Wy M- NMOOOE = oWy O o)
O T~ oo I & r- 2 D w'B 5 & & A =

....... =~ 4 T T e e b= s,
ok 7 oSG D LTy TPy oy ey iy oy Y g i g

Piperinal Ipr

). |

%



vy ——— : o e e ; S =
170 160 150 140 130 120 110 100 90 80 70 60

e B e, g T TN
I 1 LS ] h

50 40 30 20 ppm



J...H.Hu[

pPm

180 160 140 120 100 80 60 40 20

200



YLCMEME - O STAX PULSAR

l +TOF MS: 0.017 to 0.417 min from PIPERNAL_DIPR.wiff Max. 272 8 counts.

A=3.377104250287900080e-004, 10=-3 54887063182466410e+001

an 37,0837

85

80 OH

~_OCH(CH),

"O-CH(CH,)
| 2
O

75
70
65

G0,
55 257.0427

45

A0 299.0874

Intensity, counts

100 120 140 180 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500



DAL M

DTN Ot
N 0N et
e T

byB
5By’
554°
HLge
965 °
LTS"
u.nw.l.v
LEar
bra*
ora-

£33

9,9
969
894"
205"

b6u "
GTR"

grg"

Bag"

LBE "

486 °

S66 "
209"
SER°

senr

€60
L1

s0T-

g5

ot

2

Lop”
3] 2
PLI
gy
oe -

i

N/

dimethoxy Tpr

TR T W W S o xd xF e w ) A

‘\ //*’/

G D D

W

Fl

SNe=

il il ol el S N S S T

=

z

L

30 25 20

3.5

85 60 55 50 45 40

7.5

8.0

8.5

K

o
o

£0'9

.
=
Nr

/

|

-)

~
=
-



U O Ry J i oy
] r= 3 - T DD = 3 OV O\ O AL 5 v G AL o S N

L T “ . - = = ah N = ) — i o AD W
o e ' AR A A PR v o sl i o i A
ey = = . st o Bl o i ) Al TN OF O 09 000N | s ess
\ ] | t ) ) LUk L) g | LUL J
'\\‘ fJ'. / i ‘J \ N rnl y l‘\-\ "_‘ ". ‘._‘ \. ‘l -.Il‘”.f P | ":\ n\ ‘6'/ -

‘II 1/ \ \l/ | “\_\\\\ 5 _-“_.// IJ' _:,‘\

Y ) i |

Dimethoxy Ipr
__O-CH(CH),
|“&

O-CH(CH,),

@]

MeO ~

. o ) Lilpbes L. b | ! i w U Ll ik ' I O I '
TTTTETYTTTT—y L TrrTeT =] Lhan s Lx B a ] A A [\ A bt b flazxa 1 i AN AR R Bas = e n i oo o T
160 150 140 130 120 110 100 30 80 70 60 50 40

30 20 10 ppml




Uimechoxy Ipr

MeO ™

= T T T Ty

SARaan aans T TT— Ty : e

160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm




inr.ensity. counts

+TOF MS: 0,017 1o 0.833 min from 3.4 DEMETOXY_DIPR.wilf
8=3 377194250287 009800004, 10=-3 54837063 1824684108+ 001

29
28

26

24

22

20

18+

18-

14

12

10

4 1021184

273.0061

LowsuE @ STAR PULERN

315.1248
| 3331432
|
|
|
|
3551386 o514 vos57
350 1
Y LL.L 5. L
300 350 400

mz, g

OH
A f@-;_O-CH(CHs)2
| |.&"O-CH(CH3)2
MeO”~
OMe
. - - . P — R
450 500 550

Max. 20.1 courits]




Dept of Chemistry, Shivaji University, Kolhapur

450

T ™

1$ w

51 SO0
u

Ml

Hisde

B

0-CH(CH
o (CH,),
P\

| “O-CH(CH,),
0

Ik
L)

inino

tuan

i

£000.0 S L] Ta00 Laon 1200 M 2800 i ."I-bﬁ

INSTRUMENT MODEL - PI-JIM'\ FEIMER SPECTRUM 100,
Instrument Serial Nunibet: 7972

= lpr-R.002 - 25-09-10

Efl-l}U oo 1800 ﬂ‘:bf.l 1404 1200 H.\ruu 4I._M m;n 500
Diite Cregeed: 23 Seprember, 2010833 PN lida Staidided Tine

ANAL




Ppm

= 0N

A e T ]
LI

P Wl M) o

4= Allyloxy

bEg"
8ege
655"
0hs-
zZog*
gzu-
b
890
589
198~
FEE"
gsz-
zaz-
T62"
L6g"
TLE"
9% "
87y
£Epe
586
£00°
0Zo!
BE0"
AR

l //7/ :

LA T B T R T YT T e

N\

|
S

\

080
BLO*

DD WD AS WS D i an

O-CH(CH,),

£06

!
o
T
Q
' o Nﬁv
L
a o

£ge”
CEeE "
SIp”
61"

(ol S

2.0

25

3.0

3.5

4.5

60 55 50

8.5

80 75 7.0

8.5




=
|
{
J

I

p———

170

160

150

140

——

130

120

I

110

100

90

\'//’

4= Allyoxy Ipr

50

40

30 20

Ppm



i V.o i -
[l aa ] = ™ o - oo
D = — I
- - o &
"\ @ -~
e k|

fO-CH(CH3)2

%
|| ™ o-cH(cHy),
0

|
|

|
=

ALt e e . S
170 160 150 140 130

| i |"_""””‘I'"""""“T"_“"“'T"’_'""'T"""——'T"_'_"""'?
120 110 100 90 80 70 60 50 40 30 20




+TOF MS: 0.050 10 0400 min from IPR-8.wiit

8=3,818301739771645080-002, 10=-3,4041ABB3AT1472530e+009

1.5
14

13
12
11

10

68
07
06
056
04
03
02
01

00
120 140 1680

'P

- O-CH(CH,),

QIRO-CH(CHS)Z

2183471

280, 2604

311.3840

32903671
3513688

253%4?2

240 260 280 200 20 347 350
mz, amu

M 5 oounts



Dept of Che mistry, Shivaji Unive 1sity, Kolhapor

| Mifs 2
l')"r ° e

(XT3 1= ] SN

& et

20

e

1WE3S

[#Em

Al
W o

[RTERTN

Leabits

LLAS ]

4000 0 LTV (] 3300 1100 E[11] 1500 2o I 00

INSTRUMENT MODEL: PERKIN K1 MER SPECTRUN 106,
Instrument Serfal Numyber. 79720

= II'R-9.002 - 23.09-1()

e

LIn] 1l

Dite (¢
ANAL

FE1VY]

1200

10tn

#o00

oin 4500

23 September, 2010 9:08 PM Indi Stasdied |1 ime

[P

l

@]

_O-CH(CHy),

L

"O-CH(CH,),



S0 N D ey =t ) [+

S MmO Wwean
ol e U ST U e [ 12 0Oy 20 e o
- T Y e T N7t .= O OB N el
.......... '

.......

LV U = e o e am o

W& 7

Benzyloxy Ipr

i U\JL’( A 7\ _________

e - ————
85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 ppm
o~

HElH 5




s > 4O OO VD o e

= 4 e ey AW a4 e o= e | e R Y. » s D

m o WMoOooo-EmT-yvivys 0200000 %l F = r s a2 = . -k

"K'y 1B T O o B O et e e e - ap oy e [T M R

s e R Rl Rl = el = - W D O, 0 DO 0N ooy O
| 1] I3

o S

V2L

170 160 15 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm



h ™) AW O o Y AN
i = D rol=] o T~ = 3t~ S i1 =0 %
By O e T = - = 0D =My R Ty} g D
...... w . o O r= D Oh D L B T e B . < QY= TS
o O 03 00 = - Nxrpses,. = 4 omon A& e g B oA W e
™~ 50 .y | = 1O N 7= r-\ "
- 4 e =l =i - +

WV \ W

yloxy Ipr

_O-CH(CH,),

O -CH(CH,),

I T T T ] LEEY

1 . T Frrr——— ATy
150 140 130 120 110 100 80 80 70 60 50 40 30 20 10 ppm



" 4TOF MS 003 10 1 133 tran boen 1PR-G wilf Max 175 counts
8=3, 31832173077 160400004 D=1 404 1BRB34 1 142235306+ -

: 401 36714
1 28 01 36

120

_O-CH(CHY),

19

1.00 O-CH(CH3)2

090
354.3805
080

079 253 2808 |
0,60 ‘
050

040 |
030 2683852

319 3568 \

0.20 [ ‘

0:10 ‘l 3795342
I Il

om 1 I I I | ‘I
' 180 200 220 240 260 280 300 320 340 380 380 400 420 440 a0

ez, amu



OH

Dept of Chemistry, Shivaji University, Kollapur

511

ff T

I

[

\)a

]

L

(RIFE Y

an |

nu
1451

11

JahE

(w2 LE]]

1T

5543

L UL

70
LMy

Tt 1200 § D iy B 5D

(Lo

0o 30t LR I0] R0 LIV 2800 sty Tagus 200 oG {4

: 25 Seprember, 2010 927 P Indis Stwndard Time

INSTRUMENT MODEL: PERKIN ELMER SPECTR

UM 100,
Instrument Serinl Number: 79720 F

——— Thiophene-DIP.UG2 - 23-00- 10

.

_O-CH(CH,),

(]



2~ 8= TN O s 0l =l o ™ | B - W We D O D
T P Wi ™~ W00 WS o =5 x4 el O oD e 0 vl
[T S R B I W 4 = P~ = = 8 0 0\ W 3 M e
.................... v . P T S
Lol bl ] = el bl P W If) ap ar iy ap Ay o wp 4 n e e s A S N
I A L K f"//
S L/ /o
> r"‘ﬂy

Thiophene Ipr

e |
ff,.

25 20 15 10 05 ppm

1 R T i

50 45 40 35 3.0
]y B
< [ b~ il pr b

T T

T ; h=
80 75 7.0 65 6.0 55

Eals




Thiophene Ipr

Ty e

: e : - | : = : rrerers :
160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm



I I d | I | TR i 1 ] i
150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm



Intensily. counts

*LIMERA @ ETAR MILSAR

+TOF MS: 0.017 to 0.550 min from THIOPHEN_DIPR wift
33,37710425076790980s-004, 10=-3 548870631824684108+001

178 2780441
170

160

150"

140

130

120

110

100

80

70 |

60 261.0377

|

2190175 '

50 |
|

206.0643

i I | ! L \L Lk

100 120 140 160 180 200 220 240
mee, amll

280 280 300 320

400

[

il

420

440

_O-CH(CH,),

460

Max. 335.5 counts,

480 500



	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	Page 18
	Page 19
	Page 20
	Page 21
	Page 22
	Page 23
	Page 24
	Page 25
	Page 26
	Page 27
	Page 28
	Page 29
	Page 30
	Page 31
	Page 32
	Page 33
	Page 34
	Page 35
	Page 36
	Page 37
	Page 38
	Page 39
	Page 40
	Page 41
	Page 42
	Page 43
	Page 44
	Page 45
	Page 46
	Page 47
	Page 48
	Page 49
	Page 50
	Page 51
	Page 52
	Page 53
	Page 54
	Page 55
	Page 56
	Page 57

